Regulation of the neuronal fate by DeltaFosB and its downstream target, galectin-1.
In mammals, the regulation of the cell fate to either proliferate, differentiate, arrest cell growth, or initiate programmed cell death is the most fundamental mechanism for maintaining normal cell function and tissue homeostasis. Under multiple signaling pathways, Jun and Fos family proteins are known to play important roles as components of an AP-1 (activator protein-1) complex, to regulate the transcription of various genes involved in cell proliferation, differentiation and programmed cell death. DeltaFosB, one of the AP-1 subunits encoded by alternatively spliced fosB mRNA, triggers one round of proliferation in quiescent rat embryo cell lines, followed by a different cell fate such as morphological alteration or delayed cell death. As one of the downstream targets of the DeltaFosB in rat3Y1 cell line, we identified rat galectin-1 and its novel variant, galectin-1beta, and demonstrated that the expression of galectin-1 is required for the proliferative activation of quiescent rat1A cells by DeltaFosB, thus indicating that galectin-1 is one of functional targets of DeltaFosB. The expression of DeltaFosB is highly inducible in the adult brain in response to various insults such as ischemic reperfusion injury, seizure induced by electric stimulation or cocaine administration. On the other hand, galectin-1 has also been shown to be involved in the regeneration of damaged axons in the peripheral nerve, as well as in neurite outgrowth or synaptic connectivity in the olfactory system during development. We herein propose that DeltaFosB together with galectin-1, may therefore mediate neuroprotection and neurogenesis in response to brain damage.